Background: Maternal depression has a negative impact on both the mother and child's physical and mental health, as well as impairs parenting skills and pediatric health care utilization. The pediatricians' role in identification and management of maternal depression is well established. Although it can be successfully and easily treated, maternal depression remains under-recognized and under-treated. Despite the heightened emphasis, there is lack of interventions to pediatricians in order to improve detection and management of maternal depression.
Background
Depression has quite high prevalence among women, especially during child-bearing years with prevalence rates ranging from 10% to 20% [1] [2] [3] . Hormonal, psychological, and social factors in the pre-natal and post-natal periods, as well as in early child-rearing years, have been strongly linked to the onset of depression [4] . Maternal depression is related to the child's physical, mental, and social health. It may interfere with mother-infant interaction [5] [6] [7] [8] [9] [10] , and it may impede child neurophysiological [11] [12] [13] cognitive, and socio-emotional development [14] [15] [16] [17] . The mothers' depression has also been linked to anxiety, depression [18, 19] , attention deficit/hyperactivity disorder, and externalizing problems among their offspring [20] .
Previous studies pointed out that women facing depression in the perinatal period are at increased risk for pre-term delivery and low birth weight of offspring compared to non-depressed mothers [21] . Maternal depression is also associated with breastfeeding cessation, less healthful feeding and sleeping practices in infants [14, 22] , and also failure to thrive [23] . There is evidence that maternal depression results in poor physical child health outcomes by affecting parenting behaviors and skills [24] . Underuse of child health preventive practices and overuse of pediatric emergency services have also been reported in studies of depressed mothers [21, [25] [26] [27] [28] .
Pediatricians are the health care providers with the most frequent contacts with women of child-bearing age and therefore could play a key role in detecting maternal depression during the well-child visits [29] [30] [31] [32] . Despite this, pediatricians do not seem to sufficiently address the issue [33] . Delays in detection of depression set the mother and the child in enormous risk and deprive the opportunity for the mother to receive appropriate care from health care services or participate in a mental health promotion intervention. The early recognition and management of maternal depression are implied by the European policy framework that includes 'support parenting and the early years of life' as a major action area [34] .
Barriers exist both at organizational and individual levels. The most common organizational barriers for maternal depression screening and management include (1) work overload and time restrictions, (2) absence of interdisciplinary team work, (3) lack of relevant health insurance coverage, (4) poor cooperation and collaboration between general and mental health sectors, and (5) inadequate community mental health services [30, [35] [36] [37] . Facilitating factors include the establishment of supportive policies for family-oriented health care and the integration of general health and mental health services [33, 38] . The most frequently reported barriers at the pediatrician level include (1) reduced awareness and limited skills regarding basic aspects of maternal depression (clinical manifestation, impact, screening, and management practices), (2) perceived roles and responsibilities, (3) poor perceived selfefficacy, (4) fear of stigmatizing mothers, and (5) previous negative experiences in communicating with mental health professionals [39, 40] . The importance of addressing the above individual level's obstacles is of high a priority since they are common barriers at both public and private pediatric settings and they can be more easily modified compared to the organizational ones [1, 37, 41, 42] . Educational interventions and training in the use of screening tools, semi-structured clinical interviews, and counseling skills seem to be beneficial and can increase the health professionals' self-efficacy and early recognition and management of maternal depression [43, 44] . The European Forum for Primary Care [45] suggests that a strategy indicating positive results in recognition and management of depression is the training for primary health care professionals in depression screening tools.
It should be stressed that theory is a crucial aspect of all health promotion learning interventions. Theory provides a framework to reason how and why people alter their behavior [46] . It also aids the evaluation of the program's effectiveness [47] . The absence of theory cannot ensure that all the variables which influence the problem are targeted [48] .
The present study aimed to examine the impact of a theory-based educational intervention to pediatricians, in order to improve early identification and management of maternal depression. It was hypothesized that the intervention would manage to (1) increase the pediatricians' knowledge about maternal depression and its effect on children health, mental health, and well-being, (2) change the pediatricians' beliefs about the severity and impact of maternal depression, (3) change the pediatricians' attitudes toward their responsibility for the identification and follow-up of mothers with depression, and (4) increase the pediatricians' perceived self-efficacy toward the identification and referral of mothers with depression.
Methods

Participants and procedures
The intervention study was conducted in collaboration with the Centre of Health Services Research, Medical School of Athens and approved by the institutional Review Board. A quasi-experimental non-equivalent control group design with pre-test-post-test measurements was carried out. Participants were primary health care pediatricians, practicing in community pediatric settings in Athens. Pediatricians were excluded if they had previous training on maternal depression or were practicing in a non-primary health care setting.
Pediatricians who met the aforementioned inclusion criteria were identified through the Medical Association of Athens. For the purpose of the study, four different geographical regions were randomly selected. From the 84 eligible pediatricians, 60 were randomly selected by using a random number table. The selected pediatricians were informed about the purpose and procedures of the study. A total of 43 participants (i.e., response rate of 72%) accepted to participate, signed the informed consent form, and completed the baseline assessment. After the baseline measurement, assignment to either intervention or comparison condition was conducted by matching. The matching took place at the pediatrician's level (individual), taking into account demographic variables, prior related training, and self-rated skills on detection and management of maternal depression. To avoid potential bias, a double concealed procedure was implemented. Neither participants nor researchers were aware about the assignment condition (i.e., intervention or comparison).
Measurements
The questionnaires administered at baseline and postintervention measurements were (a) the 'Maternal Depression Management Inventory' [1] , (b) a socio-demographic scale, and (c) a knowledge checklist for depressive symptoms. For the purpose of the study, the 'Maternal Depression Management Inventory' [1] was forward and back translated and culturally adapted, according to the 'International Society for Pharmacoeconomics and Outcomes Research' guidelines [49] .
The 'Maternal Depression Management Inventory' is a valid and reliable self-reported instrument of 59 items in total including demographics. It assesses knowledge, beliefs, attitudes, self-efficacy, current practices, and perceived barriers of pediatricians regarding detection and management of maternal depression. Thirty-five items out of 59 are measuring knowledge, beliefs, attitudes, self-efficacy, current practices, and perceived barriers of pediatricians regarding detection and management of maternal depression [1] . It uses a six-point Likert-type scale for the 35 out of the 59 questions in which pediatricians can indicate the extent of their agreement with each statement (1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, and 6 = strongly disagree; possible responses for the items assessing current detection and management practices are 'Daily, ' 'Weekly, ' 'Monthly, ' 'Rarely, ' 'Never'). In the majority of questions, higher scores indicated better knowledge, beliefs, attitudes, increased self-efficacy, improved current practices, and decreased perceived barriers of pediatricians regarding the detection and management of maternal depression. There are also some reverse scored items.
The 'Maternal Depression Management Inventory' assesses knowledge about depression through the question 'I am familiar with the DSM-IV criteria for depression. ' We hypothesized that even if pediatricians were not familiar with the DSM-IV, they could however have knowledge on the depressive symptomatology. Therefore, we developed a checklist to evaluate their knowledge about depressive symptoms. Both the Greek version of the 'Maternal Depression Management Inventory' (35 items, a = 0.82) and the depression symptoms checklist were found to be reliable (20 items, a = 0.81). The socio-demographic scale contained questions about gender, age, years of practicing medicine, years of practicing pediatrics, past training in mental health, maternal mental health issues, etc.
Intervention description
The educational intervention was based on the conceptual framework suggested by Leiferman et al. [1] . They used an integrated approach based on the Health Belief Model [46] and Social Ecological theory [50] in order to investigate the determinants of maternal depression management practices in pediatric primary health care settings. They found that the Health Belief Model provides a useful conceptual framework for future interventions aiming to facilitate changes at pediatricians' management practices toward maternal depression. Approximately 1 month after the baseline measurement, pediatricians in the intervention group received a toolkit for the recognition and referral of maternal depression by mail.
The toolkit was developed according to the Health Belief Model and consisted of a booklet with information about the frequency, severity, impact, and symptoms of maternal depression; guidelines for screening, the Patient-Health Questionnaire-2 [51, 52] with an instruction manual, case studies, and factsheets for detection and referral. The booklet aimed to address the barriers at the provider's level according to the Health Belief Model (e.g., perceived impact of maternal depression, perceived responsibility for detection and follow-up, barriers, and self-efficacy). The toolkit also included (a) a list with available local community mental health services for referral, (b) posters and information leaflets for maternal depression which was placed in pediatric waiting room in order to motivate and facilitate mothers to discuss about depression, and (c) a screening reminder, as a 'cue to action.' The screening reminder was a flow chart with the steps needed to be followed for detection and referral of maternal depression. The flowchart was suggested to be placed on the pediatrician's office in order to remind the process that should be followed. Participants in the comparison group received only an information leaflet about general mental health issues.
Statistical analysis
Quantitative variables were expressed as mean values or frequencies. Internal consistency reliability was determined by the Cronbach's α coefficient. Reliability equal to or greater than 0.70 was considered acceptable. Mean differences were applied in order to examine any differences between groups after assignment. Independent samples Student's t tests were used for the comparison of mean values between the control and the intervention group. For the comparison of proportions chi-square and Fisher's exact tests were used. Repeated measurements analysis of variance (ANOVA) was adopted to evaluate the changes observed between comparison and intervention group over the follow-up period. Due to the skewed distributions for repeated measurements analysis of variance, the ranks of the variables were used. All reported p values are two-tailed. Statistical significance was set at p < 0.05, and analyses were conducted using SPSS statistical software (version 18.0).
Results
Sample consisted of 43 subjects (21 to the comparison group and 22 to the intervention group). Sample characteristics for both groups are presented in Table 1 . Analyses did not reveal any statistically significant differences between the two groups prior to the intervention (Table 1) in terms of demographics, prior related training, and selfrated skills (p > 0.05).
Differences in knowledge scores toward maternal depression after the intervention for the comparison and intervention group are presented in Table 2 . Higher mean values indicated greater knowledge. Participants in the intervention group increased their knowledge score on depression symptoms after the intervention significantly more (p < 0.001) than those in the comparison group (p > 0.05).
Changes in self-efficacy for the identification and referral of maternal depression after the intervention for the comparison and intervention group are presented in Table 3 .
Higher mean values indicated greater agreement. Prior to the intervention, no significant differences were found between the two groups regarding self-efficacy for the identification and management of maternal depression. Post-intervention, participants in the intervention group reported increased confidence toward detection of maternal depression compared to participants in the comparison group (p < 0.001). There was a significant increase of the confidence levels in detecting maternal depression only for the intervention group.
Changes in the pediatricians' beliefs toward the impact of maternal depression as well as their perceived responsibilities for detection and follow-up for both groups are presented in Table 4 , with higher mean values indicating greater agreement.
Post-intervention measurement revealed that participants of the intervention group changed significantly more their beliefs about the impact of maternal depression and their beliefs for the detection/follow-up responsibility. The overall change at pre-and post-assessments between groups was significantly different (p = 0.001).
Changes in current management practices about detection, management, and follow-up of maternal depression at post-measurements for both groups are presented in Table 5 .
Higher values indicated more frequent implementation of detection and management practices. At baseline, there were no differences between groups. Even though after the intervention participants in the intervention group appear to implement assessment (p = 0.022) and counseling practices (p = 0.042) significantly more than pediatricians in the comparison group, this does not suggest that there was an actual change in detection and management practices because the differences between two groups at follow-up measurements were too slight. Moreover, the overall change in assessment and management practices (counseling and/or referral) was not significantly different between the two study groups.
Discussion
The present study aimed at examining the impact of a theory-based educational intervention for pediatricians in order to improve the detection and referral of maternal depression. At post-intervention measurements, pediatricians in the intervention group increased their knowledge on depressive symptoms, held more positive attitudes toward their role in the identification of maternal depression, and increased their self-efficacy about the detection of maternal depression, the referral to mental health specialists, and the follow-up of referred mothers, significantly more than pediatricians in the comparison group did.
Results suggest that a brief theory-based intervention can be beneficial at overcoming the belief that detection of maternal depression is not part of the pediatrician' role [37, 53] . Previous research on the topic showed that self-efficacy is strongly linked to the actual behavior of detection and management practices [1] . Papadopoulou et al. [54] found that educational interventions to primary health care professionals could indeed increase selfefficacy and perceived skills toward management of post-partum depression. Self-efficacy has been shown to predict consequently the short-and long-term healthrelated behavioral changes [55] . In the context of the Health Belief Model, self-efficacy is understood as a moderator of perceived personal barriers [46] .
The Health Belief Model also defines that a person has increased possibilities to take action if he/she is exposed to 'cues to action' and feel confident to carry out the action by overcoming the personal barriers [46] . Previous research showed that educational efforts in psychosocial issues can modify pediatricians' perceived barriers at individual level (e.g., self-efficacy toward detection and management, knowledge) [53] and may contribute to the change of their practice behaviors [30, 56] . Head and her colleagues [56] also found that pediatricians who are more educated on maternal psychosocial issues have decreased possibilities to report self-perceived barriers. Τhe variables targeted by the Health Belief Model not only provide a useful conceptual framework in order to understand pediatricians' beliefs and attitudes toward maternal depression [1] but also appear to deliver a useful tool to modify them.
Destigmatization and misconceptions regarding maternal depression were main variables targeted in the present educational efforts. The toolkit given to the intervention group also included an information leaflet designed to be placed in the pediatric waiting room to facilitate mothers to discuss about potential emotional problems, probably creating a non-threatening environment toward disclosure. Stigmatization of mental disorders and maternal depression is a common barrier [57, 58] for both the mother and the physician, which often deprives the opportunity for the mother to seek for help. In contrast to our hypothesis, there were no statistically significant changes between groups at their detection and management practices, as measured 1 month after the intervention, although tiny significant differences within groups observed. Similar results -i.e., changes on knowledge, subjective responsibility, and self-efficacy for detection and referral but not changes in everyday clinical practices (e.g., improved screening rates) -have been reported in most relevant educational efforts aiming to incorporate a mental health service in primary health care settings [59, 60] . Mishina and his colleagues [59] found that their educational intervention to pediatricians did not improve the screening rates for maternal depression. They Table 3 Self-efficacy for identification and management between comparison and intervention group at pre-and post-assessments suggested that one of the main barriers for detection of maternal depression is stigmatization, especially in the cases of mothers who do not have observable depressive symptoms but they score positive in screening. They advocated that comprehensive continuing education with feedback provision and empowerment aspects is needed to enhance the pediatricians' knowledge to discuss about depressive symptoms. Olson and her colleagues [42] evaluate the feasibility of screening for maternal depression in a private community pediatric setting. They found that screening is feasible and could be sustained in primary pediatric settings; they emphasized that the integration of screening forms into daily practice contribute to the achievement of higher screening rates, while the main barrier for screening decline was staffing changes. It is argued that low maternal depression screening rates in pediatric settings may indicate the significance of systemic barriers -mainly, the fragmented collaboration with community mental health services and the perceived low quality of such services by the pediatrician. Perceived low quality and low availability of community mental health services are associated to lower pediatricians' training opportunities on maternal depression or continuing education on maternal mental health and to their higher reporting of barriers [35] . The available web-based educational programs are limited worldwide, although web-based training could serve as an easily accessible and low-cost tool for the training needs of physicians regarding depression [61] . Pediatricians need brief, focused, and up-to-date training programs providing specific and easy to use tools which can be easily incorporated into daily practice [38] . Future research efforts should explore the effect of providing brief and targeted interventions to pediatricians on overcoming such systemic barriers.
Results in the present study should be considered in the light of the following limitations. The impact of the intervention is challenged by the small sample size. In addition, the study failed to implement full randomization, generating further validity problems. Although there were no differences at a statistical significant level before intervention between two groups, differences such as motivation may have a confound effect on the results. Another limitation of the current study is that a single item analysis was performed that probably permits no more than a correspondingly small degree of differentiation.
Conclusions
Theory-based interventions could provide useful insights for the factors associated with the integration of maternal depression screening into primary pediatric setting. Such findings may be useful for the development of more targeted and effective interventions. On the other hand, changes in the pediatricians' knowledge, attitudes, beliefs, and self-efficacy did not lead to changes in daily clinical practice and improved health outcomes for the mother and child. We believe that future research studies using large, representative samples, investigating if the educational interventions to pediatricians may result in changes in clinical practice and improved patient's health outcomes are needed in order to provide evidence about the effectiveness of training interventions to pediatricians for the prevention of maternal depression. Table 5 Changes in current management practices between comparison and intervention group at pre-and postassessments 
